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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the animation image quality 
corresponding to the response time of liquid crystals and a light source 
by making the sum of the display time in the state of the max. luminance 
and the attenuation time of luminance a specific value or below. 
SOLUTION: The one frame period is divided to a first period and a 
second period which are continuous. The first luminance is displayed in 
the first period and the second luminance below the first luminance is 
displayed in the second period. The sum of the display time in the state 
of the max. luminance and the attenuation time of the luminance is so 
set as to satisfy equation: Tap+t off/1. 5Fr=Ts<0.65, more preferably Ts< 
0.45. In the equation, Fr denotes the one frame period; Tap denotes a 
time aperture ratio; ton denotes a rise period when the luminance 
attains 90% from 0% at the time of displaying 100% from 0% display state 
when the max. luminance is defined as 100% and the min. luminance as 
0%; toff denotes the period when the luminance attenuates from 100% to 
10% at the time of displaying 0% from a 100% display state. 
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Tap+Toff /l. 5Fr =T6 ^0. 65 
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m2<Dmm\c;}6i^x. m^Bm^mi(ommmiiiT(Dmm 
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^ffjffi LfcOC B (Optically Conpen 
sated Bend) ^— KcOj^e^^^^t-JiJ^'^TIi. 
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tcibi9. m^B^7r^mm.^z.:3t6y^^x^m::.mmw<D^m^m 

[0 0 0 8] 
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±^m2(omm\i^is\^^xi'X±umi(Dm 
m^T(D^2<Dm^^m7r^\.. i u-A^r^i^Fr , 
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^mt^h^fX.^. iu^<0^^|Cf±. ^tt^(7)f^e^B^^^ 
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1 (Dmm^z^n^mmm\^T(Dmi^mcfj:axo\zm^B 
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2 (Dnm^mm-r^m'^\z.{t,. m 1 (omm^mrmm. 
^2<Dmm^0^.'nmmti.. m-^\^-M.(Dm2(Dmm 
^mm i.x^mm<Dm^Bmtmmmm{zit^ctimmmt 

\cm,<yi^—j-^<Dmi<Dmm\z^^^x^<y^'7-< h^w. 

^it^ts ^my\^—j^(Dm2(nmm\:i^^^x^<y 

t^oT. ^^mmmzi6\.^x\±^ jtiEron 

m<^nmt^ 0 %f)^h 9 0 %{d^t-^ *9 ^r^lT-fc 
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^7fe?IE(^l^^;55 1 0 0%t^h 1 0%fci)^^i-^sgr«lT-^ 

[0 0 17] ttjiSb/cJ: 9(d. St)ilj®tiiif^1?--f 

X^, ^i^Vy:^V\zX^Xi^9^i\:(Dm'^\,^i)^m 

:^\^<DM^^S z (m) ir-r^^. 
TsXSz/ (300X10-6)^0. 65 

Ts XSz/ (300X10-6) ^0. 5 

[0018] ^7Fli^^^7)it^^i^i^i^1^-r x^^*:;^^ # < 5 
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itmLxmit-r^o roMr^i^. ts tmmwcommt 
(Dm^zx^xwimn^m^'t^ztr^x^^^ 
^i^^xT^^^-rni^^vv d-T\ mfr^m<<Lmmti^ 

mi^immxh^. R (m . G im . b im <d3 

JO ^i>(iwixbtcw (fi) ^:^JD;t^c4feS^tcJ:oT 
c?)®^^ l^fl^ UT 1 ^^¥{^1®^^ M^i^-fXi: 

[0 0 1 9] iS^lC, ^^lij®l-:fctt6j^^^B r (cd 

) t-r^t. 

Ts xlog (Br) ^1. 4 

Ts Xlog (Br) ^1. 0 
20 T*3b^o 

[0 0 2 0] xm(DE(owmcx^t. m^nm^MWc 
^m^-r^ztt^x^ 

[0021] h^C r t-r^t. 

Ts Xlog (Cr) ^1. 3 

Ts Xlog (Cr) ^0. 9 

30 -e^b^o 

[0 0 2 2J Am(y:>B<D!^mzX^t. =^>'hv:^hi> 

^^htrnKt^^tmrnwitm^itmi^xmit-r^. z 
(DMi^iXTs tmmw<Dm^^tm^±{:i}^K}yL'^x^ 
"9. zivh(Dm^zx-:>xmmn^m'^'r^ztr^x^ 

[0 0 2 3] mz. :$:^m<Dm^Bm^mm^Mc^^fj:m 
^^^i^mifxmm't^o 

[0 0 2 4] m2{z^ :^^m<Dm^B^^mm<D-mmm 
40 m(Dm^^^^mz7f^-t^mm^7T^^. m^. wtmm 
mm. 2(iTFT mmv'y^'iy^^) . 

^y-^ hi) ^^m(Dmm:x^^^ ^Mmmm{z:irs\^^x 
ts. IE! 2 (c^-r ct 9 {z. mm<Dmmmm 1 ^-^ h u ^ ^ 

hmm^^mt^-m3{^^ y-^m@^fs^ff^^4tc 

50 ^mm^s xK^m}k^^mw.m^- (tft2(^^>{i 
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(00251 msit. mi <ommBm7j<mw<r>m^Bm^<7) 
-mm<Dm^m^m^m^^'rmmmx^^. m^. i 

4\•x^^mi^m. i 5ii;t-^ i^it 
i^mm. 1 7\'xy-:^mm. i suh-i^-c i^mm. 19 
y >^-> 3 i^m. 2 0 ni^mm&m^. 2 1 liiE 
\^m. 2 2itm^. 2 3i'X^mmm. 2 4;iS£f6]^. 2 

[0 0 2 6] ll3(D?^B^e^d^t:ii5l^r. ]^i§M<7)#^f:i 

Rxf^^mmmz sii. jgi^Mco^^^t^m^mtj i to 
m^i ^K^^<Dm\^^^mxmfi^\^xKif^WL^mf^^m 

^hh^o ^^^^^ 1 4 LTfl. -m^r^jy^yr :^ 
(a-) S i;65ffi\.Mbn. ^J^b^b (p-) Si 

^ 1 5 <ir LTIi. 0iJx.(^. a - S i b 
n-So hiffe^SIl 3 (b LTti. ^^l:->y r^v- (S i 
Nx ) ^;6Sffli>ibix6o ^ibtc. y-Hm®12, y- 

;^m*^i7. Ki-'-r ^^mm 8, (^i^^sm^^2 0. 

^12 Otcov^Tfl. ®|g;05/2;v^:^'^t:ifi. I TO^t?:)^ 
[o 0 2 7] ?gB^Bir UT*±. 

^y^f^B^B, m^i-£\^^\^^^<r>^£^'R^mm\±m^B (ta 

FLO ^fflV^T. ^^t^tCiigP^.T^^tT?^.^ 9 ^ ^T^^T'^ 

(Victor: mmm^mmmcmt 

[0 0 2 8] ^/C. ^(75ftb,(c:t>-t^-^f^'y ^r^e^a^OCB 

irtcioT, /^B^a^^fc, 
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x-oxm^-r^ztr^x^. ^i^nmE-x^h^^^^m-^ 
^Bm<D±u^Axm^B^^t}m^^^:^\^\zwi7\:iM\^'r 

[0 0 2 9] y^^m^Ziol^Xit. ±I50CB^-Kt0te 

M^^BB. DHF (Deformed Helix F 
erroelectric) '^bb^^M'm.^\^^ ^ Z tt^ 
20 -C^5o 

[0 0 3 0] ^fc. TN^— K^OC B^- K^.^V^6 

[0 0 3 1 ] ±lS^«^^^cjy^^T^i. r^^x^^^^ 

i: LTTFT^ffll^/-c;i^ M I M^(7? 2 i^^^^^^fflt - 

[0 0 3 2] 114(1. :i^mm(D'm^Bm:7f:mm^mmmx 
mf^i^fcm^<Dmmm^mx^^^ m^. sKi^i^H^B^ 

30 3 2^I>'3 afldT^S. 3 Aitm^smi^S K^mWi 

^^j^-r-s^^tcii, m^m.RnRmm(o\.^'rtiXi^m 
j^-t^ztt)-x^. ^fz. mmm<om^\z\ty^yp^^ 
h^w^r-^m^.'}^ \^xm^^hfz}^. m-^n^B^TT^mm^ 
m\^^hixx^^^^^^m.^m^^^ztt^^x^^o 

y<y^y^ h^m<^^^Ml,cX.^X^^m\^f)^f)^^m2 <D 
40 [0 0 3 3]IM5(r, Z<DXotj:y<^y^=7^V^m.(D~ 

^mM\^x^^^<^y^y^ vim.t-t^. m^. 41*1 

mM.. A 2\^Vy>'\yy^^ . 43a~43g(lLED; 
A4\%m^^^^X^^o mfe^i^.T'fe6LED4 3 a 

--4 3 z\%m.m\z.mwim^-<x^m^H. ^mx{^^^ 

7fi. 1+2 l<licOLED^i^ffl^ti-Ci/^6o Vy>'i>y^ 
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^ UT. e^ilX-f^. RIlGaAlAs. G^t/BfiGaN 
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[0 0 3 4] 4^^P^C0?^B^9^^il®tCjoVNT(i. 

[0 0 3 51 m^my^mi\^. mi f^^ufcr^T^^-y 

T A F L C ^ffil/^rlt^ Lfc?^B^a^^Oigtt]^JF^0ijT'^ 

mi\%y^y^=7-i v%U(nm^\^^^ 

(0 0 3 61 Ulefdiol/^T. (a) — (c) 
@. ^Uf3^'i'^-gcD;^^ft-^i^t::^jD-r 
^^^ft-^i^ff^Tfct?. (d) (ii^Jg<ott#fI-^lltc 
Ri^D-r ^ tf ^ft-^i^f^. ( e ) it.ly^>m T*ao 1 ^IJ 
@O®^<7>?^0^B{c^;!lD^n5mjE^?F^^^L. ( f ) 
^ ^ ii5 ft 5 ^ ^-To 

[0 0 3 71 me (CTF^ii 19 , ^ 1 :7 ^oon 1 (dM 

ipmJE V c s ic^ u T V s 1 - V s 2 fcis: ^ ^ fcit^m-^ ^ 
[0 0 3 8] ^mw^^Mii^^^^^m. ^^B<DToff \zM 

[0 0 3 9] ^fz. m7\Z:^\^^X. (a) (c) 1 

tcfn^p-r>5^^fs-^^^ff$Tfe^. (d) niM^<D\m 
m-^micmu't^mmm^-mm. (e) fn^^o-gr* 

ny<y^^^h^U(Dm^. (g) fii ^^>'gr*jLo 

[0 0 4 0] [^7 t^^^il jUfC5fe^z:o 

m^s^^-r v^]^tRL. ^^i--6^-r vt^^^ft-^^ 
Vs2 {z^^^tifzmmB^-^^mnm^mcmmi' 
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0/zmx300Mmi:L. miRmm^^<'r ^fz.m^:t 
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UfCo ?i^B^^U-Cii. TAFLC. ^^Kiar^OOCB 
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OnC/cm2 . ^ t''^-^;^[^75^b<^f^>'i-h:^fi3 0 
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^XI rKN5 0 3 0j ir/lx^-^ :y:/f^ 4 ju 
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7 X x) , mil (KN 5 0 3 0) {c^-To m 1 0 . m 
1 1 (i. m-ikm^m^ 1 0 0 m^-M^m^ o % ^ l 

[0 0 4 5] ±.m3mm<Dm^B^fT^mm^m\^\ m^^ 

m 1 fC^LTt i 9f-. TAFLCOfU^iftti. OCB 

^o\^\^xmmmumrBp^mt^'^. ^^m^^\^^x 
50 y<y^y-( hitm,<DU^n^mm:\^fz. 
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[0 0 4 6] ^©ij^ff^icot^rit. m^^\^^e\z7jk\^ 

<DVc =0V, Vt =36V<tL. mK.i-£. TAFLC 
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^3 0cm<i:U. ±MI¥fffi^fT/jro/Co -^Oi^^^Ig 1 
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1 2;!i^b'b?^b;)^'^ct J: ptc. Ts ^0. 6 5 -e*>ix(fit) 
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15 1 /u i:'^Mb:^i^mtc;^^ ib /.Ct ^^^^ T'itjilja;55fS]± 

[0 0 4 9] 2 ) mt^m 1 i: l^l^cDtg^T-T A 

F L c ^m\^^rzm^Bm^^mf^ l. 5 ic.t^ u/-c,^.i^[h] 

';/^ h^^^cOLEDcORflG a A 1 A s . G<S.t>*B 
(iGaN$:fflV\ ^^(DmJ^U. R;i^^l4V. G^t/ 
B/5^^2 5V. mm^itM:k 2 0mA t LtZo 
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%\z ^ T'i^^-r 6 ^PpI ^-T^ L t> £o -c 5 o it 
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±^<Lrz. ^bfc. j^Mm^^mmi-^ztizx-^x 
i-y ^W}mm<D^mwm^nfji^tz. ^^i^x(Dmizmm 
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^f4="^^<-;/ ^^-r h3tif.O®^^$rIi^L/Co fSi. Tap 

[0 0 5 2] mmW(Dwmit. w-^ 1 2° / s 

^Ml^ii^l-ioV^T. ^^M^^ 15 0c d/m^ , 3 

>'h7;^h^ioo:i. ^^^A^fj^-^^-^^^ -eo^ 

^3 0cmi:U. ±lti?iffi^tT/<eo/Co 
lO 0 5 3] ^(Df^M. roff t TapCD^<4=;6^I^i:r-fc 
70 ix*i^SS0iJ 1 <i:I^i:i¥ffi;6^te»ix. Ts ^0. 6 5 "C^ 

ixi:£Wimm<7^^m^^t'-mibhix. i^tc t» ^o. 4 
[0 0 5 41 mmm s ) iiss^ij i <r>m^Bm^ mm^ 

1 6 0 X 1 2 0. mm-^-^ X 3 0 0 mf^) t . ^^0*1 

1 coir^^B^^<tfB3i:^?|it-eiij^^4 8 0 X 3 6 0. mm 

X 1 0 0 M m^(D?d^B^a^T-^fti^ L. HJg^iJ 1 t |5l 

^tcuTTapi: Toff ^^{b^it. W)mn^<Dmm-^'< 

XS z (m) (OiJ^^^-<fCo 

20 [0 0 5 5] mi^itnmm i ^ i^i^tc -mu^^^ t 
t. ^iJ^1^-rxicov^r^l. ±ia2^^<7)ij^i^-i'X(D 
t ^ti(^\zm^^-r^m^^mm^^±'r^ z t xmm 

2y^2mm^imMt\^x^t^\.xm:^^rr^^^ z 
t x'mwmzmm'^-( x^ a o o ^ mfkt-r^. k^-y 
y<—:^^(b^^^ti^W}mi^<D7'—^m^it±x<Dmm-^4 

[0 0 5 61 ^TjkmmM&^^^^^^zmt^'^fztK 

30 ili^-t^-rX3 0 0;im^T*^i!^l 2" ^sXhofZo ^ 
^a^?r^^C0^7T^^^ll. mTj^m^^^ 15 0c d/m 

2 ^ =i> h^;^ h^i 0 0 : 1 . m^#;i»^^^<^^/i-*r* 

0^m(13 0 c mi: U/bo 

[0 0 5 7] ^ItPflitD^^^Iil 1 4 tCTFf o la^'. 

(a) (lTap = 0. 2. (b) (lTap=0. 3. (c) 
f±Tap=0. 4. (d) liTap = 0. 5X^^^ m^<D 

it9^itt)*^m,{zfj:^^ ^^n^'tLT^-r. 

[0 0 5 8] m 1 4 ^(Omf^nTs XSzy (300X 
40 10-6) =0. 65. ^^^i^Ts XS (300X1 
0-5) =0. 5^7jk-to mi 4f)^hhmbi)^^J:X^\Z^ 
TsXSz/ (3 0 0 X 1 0-6) ^0. 6 5X^t\.\-£W} 

mw<o^m^m^f}m < . mz. ts xszy(3oox 

10-6) ^0. 5Xhtii:£\^tA,t*':^itt'^%izfj:h^J:^' 

[0 0 5 9] mmm^) m^m2xm\^^fzm^Bm'¥-t 
m cmmx\ mmm 3 1 mm\zmm-^^ xts^ 1 0 0 /i m 

itMtm^^fz^-^x. mmm2 tmm^zLXT^pt z 
50 off ^^ib^it. W}mw^(Dmm^-(:<s z (m) <Dm 
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[0 0 6 0] mm^mmms tw]m^^r:mm^m7jkt 
[0 0 6 1 ] ^7r^mm.mm^^^^'^\cmt^^titK 

^B^7r^mm(omfr^^W\^. MTj^n^^^l S O c d/m 
[0 0 6 2] -e^??!^^, Toff tT^p<D^Wtm\lX^ 

fi\^umm\ twwi^wmtm^ti. ts xszy oo 
0X10-6) ^0. e ^x^^ammn(o^m^^t^mi 

<. itvFf:i. Ts XSz/ (3 00X 1 0-6) ^0. 5T' 

htim^ t A/ if ^Mb;65Mfc/^ e> ^^^^ -cidMS^i^r^ 

[0 0 6 3] 5 ) l (^^^H^a^^i^g^ffi 

[0 0 6 4] mTjkmmm&^^^^'^izmt^'^rzT^K 

=i>'h^^h^l00 : 1. S^#;5i^b^^°^/l-^r*cDSE 
il(i3 0 cmi: LfCo 

[0 0 6 5] ^SWMCO^^^^II 1 5 fC^-r, HJit'. 

(a) (iTap = 0. 2. (b) fiTap = 0. 3, (c) 
fiTap = 0. 4, (d) tiTap = 0. 5-Cfc-5o m^<D 

[ 0 0 6 6 ] m 1 5 ^(DmU^Ts X 1 o g (Br) = 
1 . 4. ^^l^fiTs Xlog (Br) =1. 0 ^^-f-o 
ISIl ^t^hhm^f)^t^X.okZ^ Ts Xlog (B r) ^ 

1. 4x^ti\^mmw(D^mmw:tm<. ts x 

log (Br) ^1. OX:hixm^t/uif'^\tf)>%Kfi: 

[0 0 6 7] {mm,m e ) 'mmm 2 (om^B^yj^mmL^m 
^\ Mmm2 tmm\^\.xT^^t xofi ^^{b^^^. ^ 

ar^fC^t?, ibiUK^COj^^B r (cd/m2 ) (D^ 

w^m^tzo mmi-tmmm 2tm c-mn^m^ t u 
[0 0 6 8] mTjkmmm^^^^^'^izmit^^fz^K 

::3>h^Xh^l0 0 : 1, M^^^^^^^^^-^l'^XCD^ 
mas 0 cxnt L/Co 
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[0 0 6 9] -^CO^:^, roff tTap(D^mm\:^Xh 

ra-^Mmms tmzwm:^m<bti. ts xiog cb 
r) ^1. 4x$^tii'fW}mw<D^m^^mr^M<. 

Ts Xlog (Br) ^1. OXhh.mitA.t":^it^*^ 
^ IC V ^ T'it){liS;55 ±i- 6 C i: o 

[0 0 7 0] (mmm 7 ) mmm i <^f^B^B^.T^^g^ffi 
v\ MM0i\i tmm^i^xTapt zoff ^^{b^^. ^ 

r <DBm^m-<fz^ mm^mmm 1 1 m ciLm.^^mm. 
[0 0 7 1 ] ^7jkmmM^^^^^^\zmt^^fzt-. 

^^J^^^'^l 5 0c d/m2 . ^^#;&^P5^^^>/U^T'C0 

Sggt*i3 O cmi: Lfco 
[0 0 7 2] ±SfFiffitO^^^III 1 6 tC^-r, llc|3^ 
(a) {iTap = 0. 2. (b) ftTap = 0. 3, (c) 

{iTap = o. 4. (d) (iTap = o. 5-e^5o m^(r> 

[0 0 7 3] 11 1 6 l^cO^Hf^ Ts Xlog (C r ) = 
1 . 3 . ^M\^r^ Xlog (C r ) = 0 . 9 ^fr^-to 

mx e'/)^hhmht^^^^^\z^ Ts xiog (cr) ^ 
1. zx^fi\^mm'^(D^m^^t^^<^ ^\z^ ts x 

log (Cr) ^0. 9X^tim^tk.t''^itr^mzf£ 

[0 0 7 4] S ) ^l^^ij 2 (O^^e^a^^^g^^ 

V\ ^:te^j2 <J:[^^{CLTTap^ Toff ^^^b^-^. $ 

[0 0 7 5] m^mmm^^^^^^izmt^^tzT^K 
¥^12° XsT'fcofc, m^Bm^^mm:<Dm^^m^. 
M^m^m 15 0c d/m2 , m^^t)^hy<^>-/\^^x<D 

^mitS 0 emir L/to 

[0 0 7 6 ] -^CO^H, Toff i:TapCO^{4^;iSf^DT'5b 
H(^^Jte^j7 <i:f^Df¥to^#p.n. Ts Xlog (C 

r) ^1. 3x^tii^W}mm<D^mm3ktm<. mz^ 

40 Ts Xlog (Cr) ^0. 9X^fhm^tA,t''i^itt^ 

tZo 

[0 0 7 7] 

W}mw<D^m^m^ z t^*^xt ^tzdb. — ^u-</ui^_b 
<o^ti}fj:W}m^^n^:it7!}'-x^^, ^.tz^biz. mm 
i^-r x-^^^js^^, =^>' hizi^Mit^LxmmW(r> 

50 \z-hntL^i.xn\c^t^fs:mm'M,^m:fr^'r h z tt^x^ 
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[ii!2i ^^m<Dm^m^^mm<o-mmmm<D^mm^ 
im 3 1 :$:^m<Dm^Bm7r^mm(r>~mmwm(o i mm<D 
[114 1 :$i^m<Dm^Bm7j^mm^mmmxmf^i^rzm^ 

lEnei ^^m(Dm^am7jkmM(r)mm^m<o—mx'^ 
[117] ^^BM<om^Bm7^^^m(Dmm^w^(Di}^L(Dmx^ 

■So 

off c»?a^fife^i4^^-r[iiT'^b5o 

[mil] ;$:^0^co^iS^ijtc^v^/::OCB^— K(D^>-^ 

[1112] ^^m(^M^miii^:t^^f^. Toff ^U^Tap 
[HIS] :^^0^£O^^^^Jt^ffli.^/c^3^1^mt4?^0^B(7)^ 
[HI 4] :$:^?^t7)^Sfe^J3twiott6. roff irTap, 

mx^^o 

imi 5] :^mM<DmMm5\Z^\-f^. roff irXap. 
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F^' — 2H093 NA11 NA16 NA43 NA53 NC16 
NC34 ND06 ND32 ND34 NE06 
NF20 NH12 NH15 NH18 
5C006 AAOl AC11 AC24 BAOO BA13 
BB15 BB16 EAOl FA11 FA14 
FA54 GA02 GA03 
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